
Bureau, Jacksonville, director. 
GEORGIA. 

Te,n~eratltre.--nIasimlum, 76, a t  Quitmau, 13th; minimum. 9, at  I)iamond, 
7th; greatebt monthly range, 5.7, at hlillen; least monthly range, 32,  :it 
Elberton. 

IPe~~itatiois.--Grentest monthly, 12.59, at Canton; least inonthlx, 2.49, at 
Savannah. 

fvhd.-Prevailing directioti, northwest.-Park Jforrill, Locril Forerast 
Oficial, Weather Bureau, Atlanta, director. 

ILLINOIS. 
Teinperature.-The mean was S.7 below the normal of the last 17 yearb; 

maxiniuiu, 62. at  Cairo and ChJlcuIlII:L, 1st; miuimnnl, -2.5, at Philo, 1Bth 
and 20th. 

greatest monthly, 2.70, at M:tscolitah; least monthly, 0.80, a t  New Haven. 

Wireau, SprirqjfeU, director. 

A.ecipitntio?k.-The mean was 0.70 1)elow the normal of the litst 14 years; 

Ili'rrrl.-Prevailiug direction, northwe.it.--John Craig, Observer, Weather 

INDIANA. 

range, 42, at New Narkrt. 
A.si.i~~itcrtioir.-C~r~~itest monthly, f;.54, at Fallston; least monthly, 1.87, at 

Taiiejtci* t1. 
Wiirtl.-Prevailing direction. northwest.--l)r. William B. Clark, J o h w  

Hopkins Uiibiuersity, Baltimore. direr-tor: pl'qf'. Milton FVhitney, Maryland 
dy~iciclt io~nl College, secretary aid freauiocr; C. P. Cronk, Obseiver, Weather 
Burenit, iu charge. 

MICHIGAN. 
T~nq'eratcit~e.--The mean was 4.0 helow the iiormal of the last 16 years: 

maximum, 57, at Birch Run, 1st; niininium, -26, at Adrian, 20th; greatest 
iiioilthly range, SO, at Adrian; least monthly range, 40, at Charlwois. 

Precipilation.-The average was 0.12 beLiw the normal of the last If, years; 
greatest monthly. 7.10, at  Atlantic ; least monthly, 0.44, at 'Hillsdale. 

Ili',rtl.-Prt.vniling direction, southwezt.-E. A .  EUU~LS, Locctl Forecast 
Offii.ictf, If'em%er Buretrid, Detroit, director. 

MINNESOTA. 
Tenipe'.akire.--The mean nas slightly above the normal, escept in the north- 

eastern Iiart; mauimnm, 54, at Rfankatu, 2Bth: miniiiiom, -44, nt Crookston, 
1Sth; peatest  monthly range, 87, at Leech Lake and Mhiibigoshish: least 
n i i l n t 1 i I ~  range, 6:1, :tt Saint Paul and Sheldon. 
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Recipitation.-The average was considerably below the normal ; greatest 

Wind.-prevailing direction, northwest.-J. H. Harmon, Observer, Weather 
monthly, 0.82, at  Kinhrae; least monthly, 0.02, at Saint Paul. 

Bureau, Minneapolis, director. 
MONTANA. 

Temperature.-The mean was considerably above the normal ; maximum, 
61, at Choteau, 25th; minimum, -46, at Powder River, 18th. 

Becipita2ion.-The average was 0.52 below ,the normal ; greatest monthly, 
2.25, at Choteau; least monthly, trace, at Denrborn Canyon.-E. J. Glass, 
Observer, Wenther Bureau, Helena, director. 

MISSISSIPPI. 
Tmperature.-The mean was 1.1 below the normal; maximum, 56, at 

Louiwille, 4th; mininiuui, 7, at University, 7th; greatest monthly range, G7, 
at Louisville; least monthly range, 44, at  Ship Ihland. 

Be&itation.-The average was 0.73  LOW the normal; greatest monthly, - , -  

3.60, at‘Natchez. 

Bureau, Universi&, director. 
Wild-Prevailing direction, north.-R. R. Fullon, Observer, Weather 

MISSOURI. 
Temperature.-The mean was 1.9 below the normal; marimum,’67, at  Mine 

La Motte, 25th; minimum, -31, at Pickcring, 19th; greatest monthly range, 
85, at  Nine La Motte; least monthly range, 55, at  Hermann. 

Precipitation.-The average was 0.04 below the normal; greatest monthly, 
3.79 at  Hermann; least monthly, 0.55, at  Mine La hlotte. 

d%zd.-Prevailing direction, northwt>st.-Levi Chubbuck, Secrefary oj 
State Board of Agriculture, Columbia, director; J. H. Smith, Observer, 
Wkather Bureau, assistant. 

NEBRASKA. 
Temperature.-Maximum, 72, at  Belvidere, 29th; minimum, -42, at 

Ansley, 19th; greatest monthly range, 106, at  Ansley ; least monthly range, 
69, at Burwell. 

BLcipitation.-Greatest monthly, 2.16,bt Pawlet; least monthly, 0.07, at 
York. 

Wind.-Prevailing direction, northwest.-Bof. Goodwin D. Swezey, Crete, 
director; G. A. Loveland, Observer, Weather Bureau, assistant. 

NEVADA. 
Temperature.-The mean was about 2.0 above the normal; maximum, 73, 

A.ccipitation.-The average was 0.95 below the normal ; greatest eionthly, 

Wind.-Prevailing direction, sonth.-Bof. Charlap W. Friend, Carsoli 

at Tuscarora, 24th; minimum, -25, at  Stofiel, 26th, and at  Pioche, 6th. 

2.77, at  Tuscarora; least monthly, 0.02, a t  Humboldt and Wahuska. 

City, director; F. A. Carpenter, Observer, Veather Bureau. assistant. 
NEW ENGLAND METEOROLOGICAL SOCIETY, 

Temperature.-The mean was 2.0 above the normal; maximum, 64, at 
Plymouth (Mass.), 14th; minimum, -30, at  Enosburgh Falls, 20th; greatest 
monthly range, 86, at  West hlilan; least monthly range, 18, at Portland. 

Precipitation.-The average was 0.84 above the nornial ; greatest monthly, 
7.01, at Lake Konomac; least monthly, 2.23, at Nantucket. 

Wind,-Prevailing direction, northwest.-Prof. Williain H. Niles, Boston, 
Mass., prurideict; Prqf. ~in-slow Upton, Providence, R. I., secretary; J. 
Warren Smith, Observer, Weather Bureau, assistant. 

NEW JERSEY.  
Temperature.-The mean was 0.3 above the normal; maximum, 64, ai 

Mount Holly and Tenafly, 14th; minimum, -6, at Hanorer, 17th; greateai 
month1 rauge, 65, at  Dover and Hanover; least monthly range, 43, at At. 
lantic Jity. 

&ecipitation.-The average was 1.51 above the normal; greatest monthly, 
7.05, at  South Orange; least monthly, 2.50, at Newton. 

Wind.-Prevailing direction, northwest.-E. W. McGatin, Obsoner, 
Weather Bureau, New Brunswick, director. 

NEW MEXICO. 
Temperature.-Maximum, 76, at La  Luz, 30th; minimuni, -33, at Dulce. 

12th; greatest monthly range, 51, at Halls Peak; least monthly range, 39, ai 
Springer, 

, Becipitatiox-Greatest monthly, 1.84, at Chama ; least monthly, 0.30, ai 
Springer. 

Bureau, Sanla E!, director. 
Wind.-Prevailing direction, northwest.-H. B. Hersey, Observer, Weafhe~ 

NEW PORK. 
TmpratuTe.-The mean was 1.2 below the normal; maximum, 67, at I’ough 

keepsie, 14th; niiiiimum, -31, at  hfadison Barracks, 20th; greatest nionthlj 
range, 81, at Madisun Barracks; least monthly range, 40, at  Fort Coluni1,us 

A-ecipitatiow-The average was 1.03 above the normal ; greatest monthly 
7.06, at Fort Schujler; leaqt monthl.~, 2.10, at Oswego. 

Wind.-Prevailing direction, boutlinest. -Prqf. E. 8. Fitertes, Dean of tht 
College of Civil Engineeriiig, &rite21 University, Ithaca, director; H. hf 
Hardinge, Observer, Weather Bu rea it, assis fa ) i  1. 

NORTH CAROLINA. 
There was more than the nsrial number of severe cold waves. 
Temperature.-The mean was 3.1 below the normal ; niaximum,42, at  Nni 

rolk, Va., 13th; minimum, 4, at Liuville, 8th; greatest monthly range, 5i, at. 
Knoxville, Tenn. j least monthly range, 42, at  8onthport. 

Precipitafion.-The average was 1.32 above the normal; greatest month&, 
11.50, at  C’oncurd; least monthly, 1.89, at Linville. 

Wind.-Prevailing direction, ‘northwert.--UT. Herbert B. Battle, Raleigh, 
Zirector; C. F. von Herrmann, Obsereer, Weather ~ u r e a i c ,  assistant. 

NORTH DAKOTA. 
Temperaticre.-The mean NBS 4.3 above the normal ; maximum, 58, at 

Grafton, 2:)tli; miniinnin, -52, at Willow City, 19th; greatest monthly range, 
36, at Grafton, least monthly range, i4, at  Napoleon. 

Wind.-Prevailing direction, northwest.- If‘. H. Fallon, Observer, Weather 
Bureau, Bisniurck. tlireefor. 

OHIO. 
Temperature.-The mean was 3.0 below the normal; masimuni, 61, at 

Marietta, 1st; ininimrini, -25, at  Wal’akoneta and Montpelier, 20th; greatest 
monthly range, 79, a t  Weymouth and Gariettsville; least monthly range, 51, 
at Purtrnionth. 

Aecipitatio~c.-The average was 1.08 below the normal; greatest monthly, 
5.07, at Ashland; least monthly, 0.85, at  Jacksonborough. 

IWd.-Pre\ ailiug direction, southwest.-Boy. B. F. Thomas, Cobimbns, 
director; C. hf. Stronp, Observer, Weather Biireau, secretary a id  assistant. 

OKLAHOMA. 
Tentpernture. -Maximum, 75, at Fort Supply, Btcth, at Gate City, 29th, and 

st Purcell, 25th; minimum, -14, at Gate City, 19th; greatest monthly range, 
89, at  Gate City; least monthly ninge, i4,  at  Burnet. 

A.icipilafiori.--Oreatest monthly, 0.93, at Oklahoma City; least monthly, 
trace, at  Fort Supply.-Louis l)ornzun, Observer, Watlier Eweau,  Okla- 
hO?/Pa Cify, director. 

OREGON. 
Temperature.-The mean was 2.4 above the normal; maximum, 63, at 

Baudon, 22d, at Toledo, 2 3 4  and at Roseburgh, 25th; minimum, -11, at 
Beulah, 12th; greatest monthly range, 69, at  Pendleton; least monthly range, 
19, at  Newport. 

Precipitation.-The average was 2.84 below the normal; greatest monthly, 
9.96, at Langlois; least nionthly, 0.12, at Silver Lake. 

Wind.-Prevailing direction, southwest.-Eon. H. E. Hayes, Xaater State 
Grange, Portland, director ; B. S. Pagice, Observer; Weather Bureau, asst. 

PENNSYLVANIA. 
Temperature.-The mean was about 0.5 below the normal ; maximum, 66, 

at Drifton, 14th; minimum, -28, a t  Columbus. 10th; greatest monthly range, 
ii, at Saegerstown; least monthly range, 45, at  Harrisburg. 

Prec*ipitation.-The average was 1.17 above the normal ; greatest monthly, 
8.46, at  Cfirardville; least monthly, 2.08, at Altoona. 

Wid-Prevailing direction, northwest.- Under direction of the Franklin 
Institute, Philadelphia; H. L. Btrll, Observer, Weather Bitreatc, assistant. 

SOUTH CAROLINA. 
TP,/rt33erature.-Ma~ii~uiii, 73, at Conway and Trial, 19th; minimum, 16, a t  

Precipitation.-Greatest monthly, :).E, at Evergreen; least monthly, 2.94, 

Wind.-Prevailing direction, northwest.-A. P. Butler, Observer, Weather 

Trial, W h .  

at  Port Royal. 

Bureati, Colicnibin, director. 
SOUTH DAKOTA. 

Tentperatiire.-The mean was 0.3 above the normal ; maximum, 69, at 
Rapid City, 30th; iuininium, -40, at Sioux Falls, 19th; greatest monthly 
range, 94. at  Rapid City; least monthly range, 74, at Aberdeen. 

Aecipitation.-The average was 0.05 below the normal; greatest monthly, 
2.55, a t  Oelrichs; least monthly, 0.07, at  Millbank. 

Wind.--Prevailing direction, northwest.-S. W. Glenn, Local Forecast 
Oflt’inl, TQeathcr Bureau, Huron, director. 

The month was the coldest since 1888. 
Teniperature.-The mean was 4.0 below the normal; maximum, 66, at 

Knoxrille, lst,  at Lynnville, 211, and at Chattanooga and Memphis, 25th; 
minimum, 4, at Northrille, 4th; greatest mnnthly range, 60, at  Bethel Springs; 
least monthly range, 36, at Andersonville. 

Precipitation.-The average was 0.86 below the normal; greatest monthly, 
8. i 2 ,  at Parksville; least ~nonthlg. 0.98. at Wayneshoroiigh-J. B. Jfarbury, 
Loccrl Forecast Oficictl, Weather Biweaic, Nashville, director. 

TEXAS. 
Tentperntzrre.-The mean was below the nnrnial : masimuiu, PO, at  Nacog- 

11ocht.s. :31st; niinin~um -ltJ, a t  Si11 er Fulls. I!jth: gientest monthly range, 
M, at Chilrlres3: least monthlj range. 41% at (hlvestoii. 

fiecijiifafion.-The arerage wab 1.08 Belon the normal ; greatest monthly, 
::.CG, at Pnle<tlne; lea<t monthly, 0.10, at Rnb!. -D. D. Bryan. Galveston, 
director: I. 1. Cline, Loctrl Forerast Qiciirl,  IF’tatker BIWPUT~, assistant. 

UTAH. 

TENNESSEE WEATHER CROP SERVICE. 

Tfniperafure.- ~ Iax imum,  bb, at Saint George. 2ith;  miniinnin, -17, at 
Nei’lii. 11th; greatest monthly range, f:4. at Pjsco; least nlunthly range. 81, a t  
O ~ I J I I S ~  Crreli. 
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and southern Alberta; the cold air to the leeward of the mountains is with- 
drawn by the general movement of the lower atmosphere, and is replaced hy 
air from the windward side. Followiug the march of the inass of warm, moist 
air from west of the Rocky Nouutains we find that it reaches the windward 
side with temperature 40°, or inore, higher than the temperature of the air to 
the leeward. Forced to the summit it loses heat by expansion and nioisture 
by condensation of aqneous vapor by the cold of elevation, the latter opera- 
tioii being attended by the liberation of tiinre or less latent heat, which has 
the effect of modifying to some extent the chilling process. In descending 
theleeward side to replace the air removed by the westerly winds it acqnires 
heat by compression. If  the loss of heat by expansion i n  the ahcent ib  cnm- 

Recipitatiow.-Greatest monthly, 1.70, at Lake Park; least monthly, 0.15, 
a t  Thistle.-G. N. Salishzcry, Observer, Weather B w e a ~ r ,  Salt Lake City, 
director. 

VIRGINIA. 
Tcnqperalure.--hIaximuni, 74, at Riclrmoud, 14th; miniuium, -2. at  Ides- 

ington, 8th; greatest monthly range, G5, at Richmond; least monthly range, 
48, at Bedford City and Blacksburgh. 

A.e~~ipitatio,i.-Greatest monthly, 5.!15, at Avon ; least monthly, 2.99. at 

To the leeward of' the mountains it would be a cooler rather than a warmer 
wind. 

Following a period of intense cold the Chinook wind is a welcome visitor in 
the Northwest. The earth throws off 
its winding-sheet (if snow. Humanity ventures forth to inhale the balmy, 
spring-like air. Animate nature rejoices. 

A notable Chinook wind was experienced in the Northwest January 19, 
1892. h graphic illustration of the temperature change due to this wind is 
shown by a copy of a section of the thermograph record sheet at Fort Assina- 
hoiiie, Jlont., which appears in a description of low area VI11 in this REVIEW. 
Thiq record shows a temperature rise of about 43' in fifteen minutes, and a 

The icy clutch of winter is loosened. 

nery, 10th; greatest monthly range, 74, at hlorgantown; least monthly range, 
48, at Piedmont. 

~eeipitatioti.-Greatest monthly, 4.91, at Parkersburgh; least monthly, 
1.67, at  Romney. 

reau, Pwkerstiirgh, director. 

- 
Il'iti~l.-Prevailing direction, west.- IK W, Dent, Observer, Veuther Bu- 

WISCONSIN. 
Te~~eratzo'e.--Masiniunt, 58, at  Prairie du Chien, 25th; minimum, -45, 

at Haywards, 19th; greatest monthly range, 84, at  Barron and Butternut; 
least monthly range, 51, :it Beaver Dam. 

Precipitation.-Greatest monthly, 3.38, at New Holstein; least monthly, 
O . O i ,  at Osceola Mills. 

Wind.-Prevailino direction. northwest.- Tp. L. Moore. Local Forecast 

Blackshgh. 

burgh, director j J. N. R3ker, Ohsenler, Weather Bureau, assistant. 
Il%cd.-Prevailing direction, northwest.-Dr. E. A .  Craighill, Lytich- 

WASHINGTON. 

Tempcrature.-The mean was 1.9 alJnve the normal; maximum, 69, at  Cen- o~f'i'c', 
WYOMING. terville, 1st; minimum, -9, at Waierville, 11th and 12th; greatest tnonthly ~ 

range, 62, at Walla Walla; least tnonthly range, 25, at Aberdeen. 1 Teniperahoe.-The mean was slightly below the normal; maximum, 72, at 
A.eczpitatio?,.--The average was 1.A2 Lehw the tinrnlal; greatest mntlthl.Y, Casper, 24th; ruitiitnurn, 4 4 ,  a t  Fort Fetterman, 11th; greatest monthly 

13.61, at Neah Bay ; least monthly, 0.50, at Waterville.--E. B. O l W ,  Ob-  rang^, 112, at  Fort Fetterman; least monthly range, 70, at Evanston. 
m r ,  Weather Bureau, Olympia, director. 

~ Prwipitation.-The average was slightly nhove the normal; greatest 
1 nionthly, 1.21, at  Lusk; least monthly, 0.00, at Bitter Creek. 
1 11'hd.-Prevailing direction, west.-E. Jf. Rat?enscraft, Ohsetver, Ttleathcr 

B"'ealc, director. 

WEST VIRGINIA. 
Temperafure.-hlauitiintii, it;, at -hI(~rgaiito~ti, 1st: minimum, -:;, at Tan- Bureau, Cheyentir,  director. 

CHINOOK WINDS. 
[By E. B. U I R B I O ~ T ,  Wrnthei Bureau.] 

Winds of a peculiar type, characterized hy unusual warmth and dryness, 
occur during the colder nionths in various parts of the gloLe. The Chitlooks 
of the northwestern psrt  of the United States, the Fuehn of Switzerland, and 
the Zonda of the Argentine Republic belong to this type. 

The Chinooks nre warm, dry winds. often of considerable SJ~CP,  whii-li 
sweep over districts east of the principal morintain ranges of thr  northwestern 

Their occurrence is confined to the colder tnonths. 
h e p a r e  felt as far sooth as the tniddle-eastern slope of the Rocky Mountains: 
but are uiore prononuced on the northeast slol'e, which embraces Montana 
and the southern Saskatchewan valley. 

The Chinooks are storm winds, and belong to  the wind system of regular 
cyclonic areas. From October to March, inclusive, a Iirinci 131 track of l o w  
pressure areas or general storms lies north of Jvashington, idnho, and  on- 
tana. The passage of these storms is attended in districts to the southward 
by westerly winds whose strength is proportional to the energy ( ~ f  the cyclonic 
disturbance, whose force diminiqhes nz the ilistnnce from the center of dis- 
turbance increases, and whose duration depends upon the \ Pltwity of the 

art of the United States. 

ORIGINAL ARTICLES. 

ground is covered with mow much heat is lost in the process of evaporation. 
The snow is melted liy the warmth, and the liberated nioisture is absorbed be 
the dry air. In such cases the air is gradually chilled, and the temperature 
rise is less marked as the distance traveled by the crest of the warm wave 
increases. 

A retnarlialile feature of the ChDu~oks is the marked temperature rise which 
atteiids their arrival. Thermograph record sheets show an almost vertical 
Ijne ( ~ f a s ~ n t  covering 40' to SO', and reports indicate that an increase of 70° 
t t J  SOo ill  six to eight houru is not oncomnion. 

The Chitcouks occur nuder well-defined meteorological conditions, and a 
Sirecast of their approach is not n~ore diaicult than n prediction of warmer 
weather for the eastern part of the country. 

When conditions me favoraLle the warm winds of the Northwest are supple- 
mented by \\ arm air drawn by the cyclonic indraught from southern latitudes 
of the central valleys. The Chinook contiugent is re-enforced, and the warm 
conilition or warm wave accompanies the low pressure area in its advance to 
the Atlantic coaqt. 

Warin, dry yinds are not iincomuion on the middle-eastern slope of the 
Rocky hIlJllnt~inS. The cyclonic system of winds is also the cause of their 
origin i n  that region. The temperature conditions preceding their occurrence 
are sonirnliat similar to those ohserretl in connection with the Chinooks of 
the Northwest. A boclv of cold air o c c u i h  the districk on the leeward side 

CONTRIBUTIONS AND 

storm-center. 

United States. &th the ai) )roach of a low 1 x e w r e  storm froni the tilirtli of thu mountains, and 'the air to the wi;irlwarcl shows comparatively higher 
Pacific coast, and preceding tke appearance or developnient of such a sttmii teuilwrature. The air froin the elevated plateau is forced over the mountains 
in extreme western British America, high pressure and low tempelatare and gains heat fJV compression during the descent on the leeward side. 

The winter tern )eratiires in -hIontsna are among the lowest tiutetl i t i  the 


